Exhaustion type hybridization was used to measure the amount of nuclear virus RNA complementary to the early (E) and late (L) polyoma virus DNA strands. At 36 h after infection between 2"5 and 7"3 ~ of the newly synthesized virus RNA was complementary to the E-strand (-strand) and between 92"7 and 97"5 was complementary to the L-strand (+ strand). This proportion was independent of the labelling time, indicating similar accumulation of the E-and L-RNA transcripts in the nucleus. The nuclear E-and L-RNA transcripts sedimented in a similar manner through sucrose gradients.
We have shown previously that late in infection the newly synthesized virus RNA, both in SV4o and polyoma virus-infected cells, comprises extensive, if not complete, transcripts of the two virus DNA strands (Aloni, 1972 (Aloni, , I973, 1974 Aloni & Locker, t973) . Symmetrical transcription has been confirmed for polyoma virus (Kamen et al. t974 ) and has also been demonstrated in adenovirus- (Petterson & Philipson, I974) and herpes virus-infected cells (Ben-Zeev & Becker, 1975; Kozak & Roizman, 1975) .
Based on these and other results, two major models for SV4o transcription during prodductive infection have been postulated (Laub & Aloni, I975) . The first suggests that the regulation is exclusively at a post-transcriptional level, while the second model suggests that, in addition to post-transcriptional controls, further mechanism determines the frequencies of the transcription from the early (-) and late (+) strands. Experiments carried out with SV4o infected cells have shown (Laub & Aloni, I975 ) that about 5 ~ of the newly synthesized nuclear virus RNA was complementary to the E-strand and 95 ~ was complementary to the L-strand and that this proportion was independent of the labelling time.
The present work was undertaken to obtain information concerning the frequencies of transcription from the E-and L-strands of polyoma virus DNA. The approach was similar to that performed with RNA extracted from SV4o infected cells in which RNA 'exhaustion type' hybridization has been used (Aloni & Attardi, ~97I ; Laub & Aloni, 1975) . This type of hybridization measures the amount of labelled RNA complementary to each of the two DNA strands.
The abundance of the early and late polyoma virus-specific RNAs was determined with respect to two parameters; their distribution after fractionation by sedimentation through sucrose gradient and their abundance after various labelling times.
Stocks of large plaque polyoma virus (Fogel & Sachs, I969) were prepared as previously described (Winocour, 1963) and were used as lysates for infection. Cells of the established 3T-6 line (Kamen et al. I974) were infected with 2 ml of the same stock of virus 0o s p.f.u./-mt) as previously described (Aloni & Locker, I973) . Preparation of polyoma virus DNA and extraction of RNA were described (Aloni & Locker, 1973) . Separation of the polyoma virus DNA strands was carried out as described for SV4o DNA by Laub & Aloni (1975) , 30, 6o and ~2o min (in a, b, c and at, respectively) , with 5-6-3H-uridine (oq mCi/ml, 48 Ci/mmol). The incorporation was stopped by placing the Petri dishes on ice and removing the medium. Nuclear RNA was prepared (Laub & Aloni, I975) and sedimented through a I5 to 30 ~ (w/w) sucrose gradient in SDS buffer (Laub & Aloni, 1975) . Centrifugation was for I6 h at 25000 rev/min at 20 °C in a Spinco SW27 rotor. Samples (i0 #1) of each fraction were counted. The arrows indicate the positions of z~P-labelled 28S and ] 8S rRNA markers.
except that in the preparation of unlabelled cRNA, 0.54 M-KCI was substituted for oq5 M-NaC1 (Kamen et al. 1974) . Hybridization of all-labelled RNA with L-or E-DNA strands were performed according to Laub & Aloni 0975) . Polyoma virus-infected cells were labelled at 3o h post-infection (p.i.) with 3H-uridine for various times. Nuclear RNA was extracted (Laub & Aloni, I975) and fractionated by sedimentation through sucrose gradients. Fig. I shows the profiles obtained. Heterogeneous distribution of RNA is recognizable, in which the great majority of the RNA sedimented faster than the 28S ribosomal RNA marker. Hybridization of each gradient fraction with excess amounts of polyoma DNA immobilized on filters (Laub & Aloni, I975) has shown that the distribution of the virus RNAs is similar to that of whole cell RNA and that about o'5 ~ of the newly-synthesized RNA is virus-specific (data not shown). Similar results were previously obtained by Acheson et al. 097I) and Kamen et al. 0974) .
Gradient fractions were pooled as indicated (Fig. I ) and the material in each pool was collected by ethanol precipitation and centrifugation. Hybridization experiments were performed between small amounts of these RNAs and excess amounts of separated strands * Hybridization was performed as described previously (Lanb & Aloni, I975) . Two concentrations of the probe DNA were used to ascertain that the DNA was in excess. The results obtained were similar for the two concentrations. The background obtained with o-Io/*g of ~bXI74 DNA (< o-ooi ~ of the input ct/ min) was subtracted. The samples were counted for at least 3o rain. For each concentration of E-and L-DNA strands the total ct/min hybridized to both strands was taken as IOO 9/00. The experiment was performed twice and yielded similar results. of polyoma DNA. These tests provided an estimation of the relative proportion of the labelled (newly-synthesized) RNA complementary to the L-and E-polyoma DNA strands. Of the labelled virus RNA from each of the pooled fractions, between 2"5 and 7"3 ~o hybridized with the E-strands and 92. 7 to 97"5 ~ hybridized with the L-strands (Table I ). This indicates higher frequencies of transcription from the L-strands and that the L-and E-RNA transcripts have similar distributions in sucrose gradient. Furthermore, an increased labelling time has no effect upon the proportion of labelled E-and L-RNA transcripts in the various pooled fractions from the sucrose gradient, indicating that there is no preferential accumulation with time of either the L-or E-RNA transcripts in the nuclei of infected cells.
The experiments presented in the present communication show that the transcription of polyoma virus DNA is regulated in a similar manner to that of SV4o DNA (Laub & Aloni, I975) . Accordingly, at least two control mechanisms are operating. One control is at the transcriptional level and it determines the frequencies of transcription from each strand (strand selection) and the second control is at a post-transcriptional level and it determines the stability of the primary transcripts and the choice of specific fragments of the total transcripts ultimately transported to the cytoplasm. This research was supported by the Public Health Service Research grant no. CA I4995 from the National Cancer Institute.
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